Crystal structure of glucoamylase from Aspergillus awamori var. X100 to 2.2-A resolution.
The crystal structure of a catalytically active fragment of glucoamylase-I from Aspergillus awamori var. X100 has been determined to a resolution of 2.2 A. Twelve of its 13 alpha-helices are arranged into an "alpha/alpha-barrel." An inner core of six mutually parallel alpha-helices are connected to each other through a peripheral set of six alpha-helices. The peripheral helices are parallel to each other, but approximately antiparallel to the inner core of alpha-helices. The putative active site lies in the packing void of the inner set of helices. The last 30 residues of the enzyme comprise a separate domain containing 10 sites of O-glycosylation. Each instance of O-glycosylation involves a serine or threonine side chain linked to the alpha-anomer of a single mannosyl residue. The O-glycosylated domain is in an extended conformation, wrapping around the "waist" of the alpha/alpha-barrel. Two additional sites of N-glycosylation contribute well ordered glycosyl chains that lie in proximity to the belt of O-glycosylation. The model developed for glucoamylase is a rare and valuable structural example of a glycoprotein and an exo-acting amylolytic enzyme.